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Abstract of JP20051 66637 
PROBLEM TO BE SOLVED: To provide an organic 
element capable of overcoming drawbacks of a 
conventional organic element. 
SOLUTION: This organic device has a hole current- 
electron current conversion layer composed by 
laminating an electron transportation section and a 
hole transportation section. The electron transportation 
section includes a charge transfer complex formed 
upon an oxidation-reduction reaction between a 
reduced low work function metal and an electron- 
accepting organic substance, the reduced metal being 
produced upon an in-situ thermal reduction reaction 
caused upon contact, through lamination or mixing by 
co-deposition, of an organic metal complex compound 
containing at least one metal ion selected from ions of 
low work function metals having a work function of not 
more than 4.0 eV, and a thermally reducible metal 
capable of reducing a metal ion contained in the 
organic metal complex compound in vacuum to the 
corresponding metal state, and the electron 
transportation section having the electron-accepting 
organic substance in the state of radical anions. The 
hole transportation section includes an organic 
compound having an ionization potential less than 5.7 
eV and an electron-donating property and an inorganic 
or organic substance capable of forming a charge 
transfer complex upon its oxidation-reduction reaction 
with the organic compound, the organic compound and 
the inorganic or organic substance being contacted 
through lamination or mixing, and the electron-donating 
organic compound is in the state of radical cations. 
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[ffi*a 2 2 ] 

II * m 2 0 S ft (i II * a 2 lE«OW«3fS?KfeV^T, tu IB S ? {ft # 14 * £ T 5 W ^ fb 
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Eu (DBM) 3'BPEHEN©*fc£ftfc»3^tt&ST*fc57;l'5:^*&&raB$K:ai 
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Sfc, tt«ffl»? 2 5 6 tlt, M7ttt^Iffe5A 1 ^lAStf 5 3SS« 5 6 
KCL i q : A 1 q (157) * « IS * L T 
E$lt/Liq:Alq Olf 5ffllfto (0 14) 
[ 0 0 8 6 ] 

0 1 6 fct , ± IB 05 ffi i'J £ ffl M ? (01 3 ) i: it m ffl « ? (01 4 ) to^T, 152 
(L i q : A 1 q I A 1) S(fl5 7 (L i q : A 1 q) * 1 0 0 0 A t Lft fc tOSfi 
(nm) -Mil* (%) # 14 £ $J S L /c S£ II L T ^ 5 D 01 6»C^^nSt*D, * 

mm(oniWjm : ffi>x°& % c l i q : a i q : a n (us 2) a ft 

© # 6 * 3 (L i q : A 1 q) (157) t It ^ T , ICIf (1 000A) SfcD© 

8»*tf*t<±#t-5Cfctf5Sj!pi&e>nfc,, $ fe , # 58 # « , MffloHAgA p p 1 
. Phys. Lett., 73, p. 2866 ( 1 9 9 8 ) ifif U f <) F - ^ > 

H0»«X'<*WV©g{k%3Kl/TV»*#, 0 1 7KiSn5ti3D« *»BO, ( E % 

is/l i q : a i q : a i) (m^tmmmmmi- (01 3) ) ©»iK*^*h;i/fc ( e 
^as/L i q : a 1 q) atmmm? (01 4) > ©kikx^wi/©^^ mm* 
tcg^nTi^Hx^n/vcsitfcUHLt^ 1 ), set, ^HfsHc^sz;^- 

fA4IXlTV^5Ki*i!)>ti5f, S W ft if L- T 3 £ £ 5 fc , ± 13 © & 51 tS S £ t 
, §l*«^TiBc o Ti^*»{ba^K IS fc: J; S*ffl£» L-J6f c t 

immm e ] 

[ 0 0 8 7 ] 
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[ ft 1 1 ] 




10 



20 



[ 0 0 8 8 ] 

HI 8KSti:H, i)'7Xll6 OIK I T016 1 , aNPD/16 2, * fe » Jt Jf 
63 (DCJTBlAlq) © IS K ® $ L ft W « E L St ? « ig © ± K , Alq:Liq ( 30 
1 : 1 ) *n 6 a S Jf 6 4 , A 1^64:4165, VjO, : CuP cfr6ft*l6 6ftIE 

cOl674lit5. * ft , COCuPc<!)|6 70llC, CuPc : V z O s ©|6 8 
ft tf A 1 <D m (Piffi) 69^«fiELT 

I TO/aNPD/DCJ TB : A 1 q/A 1 q : L i q ( 1 : 1 ) ( 5 0 A ) / A 1 ( 

1 5 A) / V z 0 5 : CuPc/CuPc/V 2 0 5 : CuPc/A 1 (01 8) 

<Dnm<Dm? 2 6 o ^sj^rsc 

[ 0 0 8 9 ] 

C Z. T (DCJ TB : A 1 q) 6 3 Lf;*6^C ©tt 6 9 3 

A l^rifijjKaffrSJttt ( C u P c / V z O 5 : CuPc) Olf ^IlLTilK?t3C 40 

[ 0 0 9 0 ] 

£ft, 3 9 [§JSffltlffl¥ia^51#aS^^ISi«^fl*> 28p-Q-9, p. 1036 

(1 9 9 2) j fciB«£ftT^S*±*UK>'ffi**fc*<DRill# J ^ HS 2 0 0 0 - 5 8 

2 6 7 *ft*fcfi«*tiT^S-f y?v7. uymnm, *-;Hgtt$tLT, fro, # 

[ 0 0 9 1 ] 
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[MW 7 ] 
[ 0 0 9 2 ] 

fc, WW 2002-332567 #&*8 («f« 2 0 0 1 - 1 4 2 6 7 2 0J5 « « ) £ 13 « 
Lft„ COHfflV^nftX^7itV>'^8tliftlitI«©4^I*!!j 5 SSntV^*' 10 

[ 0 0 9 3 ] 

$ * ' ft W 2 0 0 0 - 5 8 2 6 5 m&m*PWm 2 0 0 0 - 6 8 0 6 3#&$Sfc{i58ftfl± 
\Z.My $ ni/7 -y (CuPc) |^X^^^777-li LTlIT57^f^7* s 
lasntV^S. ^L't-|iLil07;l/A'Jtl*> Kfl^tlftCuPcltlltS 

fsnfmc, c u p c a c*-;maitt»?i: ittb4< > u 

[ 0 0 9 4 ] 

Lfr U, C u P c H fr-./HftSStetf?!?* t) , C O £ 9 K *?«^J1 t LTffflt 5 20 

[ 0 0 9 5 ] 

-l7«tHO^'y7T-It ITOC u P cHf*!^ ( * * © ft ft 1? ft § ) 
$f £ L T«fg£ #3 C £^W*3o jf5Xi«7 OIK, I TOO/17 1, 

UNPD0172, A 1 q«i7 3, A 1 q : L i q (1 : 1) ©17 4, A 117 5> 
V Z 0 S : CuPc<Dl76, CuPcOl77StfA I, I T O S ft * © AS © fcf 6 
41117 8 U 

ITO/aNPD/Alq/Alq : Liq (1 : 1) (5 0 A) / A 1 (15 A) / V 
iOsiCuPc/CuPc/IKAl, ITO, etc) (019) 30 
© # Si <0 SK ? 2 7 0 *4)8715, 

* ft , Bl 9KSt±3ajK?Ol7 7iO±lC, V^j! CuPcOi79%««LT 
ITO/dNPD/Al q/Alq : Llq (1 : 1), 5 0 A / A 1 , 1 5 A/V^, 
: CuPc/CuPc/V z O s : CuPc/|| (A 1, ITO, etc) (120) 
<Dm%Mi&%:%t 2>m? 2 7 1 ^Sift 5 0 :hBO*?Z 7 0 , 2 7 lta^T, * 

C^filEfiaj s ] 

[ 0 0 9 6 ] 

*ffi«8ti, *siisota*? *tGm*m*m^<DmmwT?$> % a 40 

[ 0 0 9 7 ] 

$J A fcf , 



1 ) 


A 


P 


p 1 . P h 


y 


s . 


L 


e t 


t . , 4 8, 


18 3 (19 8 6) 


2 ) 


C 


h 


e m i s t 


r 


y 


L 




t e r s , 


pp. 327-33 0 


3 ) 


A 


P 


p 1 . P h 


y 


s . 


L 


e t 


t . , 7 6, 


2650 (2000) 


4 ) 


A 


P 


p 1 . P h 


y 




L 




t . „ 7 9, 


1 2 6 ( 2 0 0 1 ) 


5 ) 


A 


P 


p 1 . P h 


y 


s . 


L 


e t 


t . „ 8 0, 


1 6 6 7 ( 2 0 0 2 ) 
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[ 0 0 9 8 ] 

tt * 7* B , 

I TO/CuPc/PTCB I/Ag/CuPc/PTCB I/Ag 

t , Si» ( 5 A) © A g Cffi) ^ffifflLT, (CuPc/PTCB 
I ) £ 2Mmc3tlBTS«iSff L&2ftT^J5o 
[ 0 0 9 9 ] 

m * § o of!?, «ttf 

ITO/CuPc/PTCBI/PTCBI :Rb (DPM) :Al<Q±t5t;fJi/V 2 0 5 
: CuPcOSlii/CuPc/PTCB I/Ag 

tl/^llEi^T, SS BB 14 US < , A^-oiWfitftWffllitJt^TfeffifiKfkLfeJi-paBo 
T\ fro, 2 ffl©m?5j^^rJ-^- -y h £ ft * ?J & ft T? t T , ffl ififc ffi « ffi * B& 2 fg 
it5C t^(U3tE5. ±EO TPTCB I : Rb (DPM) :AlcD±t^tfB/V 2 0 5 : 
CuPcOftHlj *i*5!1C r*-;l/*» j fcLTfffflti. 
[0100] 

I TO / ( (7'J-;i/7 5yf^ito) t?I#tt (*-;«Itt) fit) : (V z 20 

0 5 ^, 4F-TCNQI) / CuPc/PTCBI / ( (l^fgtt ( $fi & tt ) tit 
: ®f±*PiSt^S<7)^^y#Wfk^^ : J»»7£ti£JB) ©RJS£i£/l) / ( (7<J-^7 

5 >fb^»*©) (*-^*ajtt) •■ (v 2 o 5 ^, 4f-tcnqi 

) oitin/cuPc/PTCB i / ( (Mastt) *r««r : ffitt*H«& 

CCT, 7 5 - ))/ 7 5 y g , 



Ar 2 

I 

Ar, N Ar 3 



[0101] 

rtiSia-'yhj ©##g#B, #£HB©giRT?li& < , HftOtO*, St St 8 II 

? n ft » a ft m wl -e * n tr , 5s^fflv^5ct^ai*5o * *s , tw * «\ # m 2 0 0 3-2 40 

6 4 0 8 5*&*K:I4. #58 38 t MiU<Dm&X*. ±BXWL 1 ) KfBWSftTVS r«#fg 

ITO/CuPc/PV/CuPc : PV©±t^*fli/CuPc/PV/Au 
t^9«igfr\ HSSSnT**}> ^i^&ISt*^ & ft fr £> , IS »S * E % 2 fS K. f 
S si fctf iff © J: S KEttS hT^itf, *aw#©<AfifPfi, 2««fc3fr, 

[0102] 

CflB, fBl-0*»©,fi^^^-&^ffifflLTfe, (CuPc/PV) iig^I 

M (CuPc : PVOftlll) ©ffi*fiD«4, ««<DtBSt «t^T, r^«#£DS4 
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[*iif?J 9 ] 

[0103] 

SIT (Static Induction Transistor) ^StlT^S 
, S1FET (Field Effect T r a n s I s t o r ) «ii*ttlt8E 

a — H — 2 , p. 1 2 9 7 , % 6 3 0 ffl ft 1!¥ B8 « 3S « £ IWll29p-Z 
H — 1 5 , p. 1161) 
[0104] 

£©£5&W«IE L b7yyX^OltLT« 0 2 1 K * T £ 5 & IS? 3 2 Otf*!), 
S 4E 9 0 ± , Jltc , £ 0J5 Q ffi ( V - X ) 9 1, # - ;b £ A JB 9 2 . * - ;b ft 32! S 9 3 , 
fgftJI 9 4 , II (Fb^» 95*»jjtLTft*S*ELJlS ; ?0*-/HtaJ«93aJ» 
hftoy-htl (G) 9 6^ilJ6iAfnfcff$tt^^LT*3Ds ^ - h M 81 

ltssnsiD) toiiast ft©3tfT#afitf stifc 9 , iy-niox'j^ 

[0105] 

1 r~ 7 y^x^ffiafiTfinaTtft^ofeifiJifc^SBrffifcaSo Autre* a 9 5 icgt 
5itiT, fr-)i>mmm 9 7 *mwt & c ttftiiMz (022) „ :ott 119 5 

fc*-;mas»9 7 fcoiHKtt, {W*fcfv 2 o s CW^ftSttft^W) £npb 

9 7tOMK*«IBO*"-;l/*»-« : f*W«*Ml20*»ril , r**-;PliaS»99fc 

0 £ V> T « , K*-;M»3S» 9 7 8|S#teX 'J y r-«y- MB ffi 9 6 £ ffl » A, 7* , 
© W $S E LsfS?iS5#©«3i*gA3Cfc&<, h9y^x*wtt*w#aj*«. 
[0106] 

s tautr, P§@9 ltitsitLT, squats 1 zisEitsct^m*? c 

02 3) o ilOit, US 9 1 fcm^l&JMH 1 2 1 tOflKS, *?l»Slffi 1 2 2 

tsctsi-et, « ? w as » 1 2 1 tfr-frmmm 9 3 t<Dmfc*5£ffl<v*- fr9.ffi.-m 
^mffi^mm 1 2 0 * & i&? % * - frmmzv 9 9 1 n?mm3 1 ooss^-rsct^-e 

S5. £ /c, I«SI9 5 tS^l9 4 t©PIKttt?SAI 1 2 3^iiLT$5 0 C 
0±?^l«(5l8ELF7>'^^29 li:feV>T(i, IS«?lt^JSl 2 ltCX'Jyh 

yfX^tttW^Hl**. t53A,, litit SB i: It, *-;l/«gi*BlbT 
, fro, BStgtsifcbT, e?*&aiS*EH IT, 'S*-;l/ttJMB fclt?iSl 

[0 1 0 7] 

*»9ifco^T±E*MJ8l»*#{IB LoofJEE Lfctf, # % HB « ± 13 ^ SIS Hi E IE £ £ 

te t» « * , 

[0S©f@¥&M] 
[0108] 

[a 1 ] 1 fc**w«E l w-ra ■<•*&*. 

[H 2 ] *awo*asffii 1 k«s#«e LKs^toiiffwift^^-rH^**. 

[03] 1 ~3 , JrttSm Rtf##$J 1 £«£*?© *EE (V) -Hyftfgfi Cm A 
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/cm 2 ) -HI (cd/m 2 ) Stt^^tit'S§„ 

[H4]tt«mfcfc3W*EL*?0«5fi*jsirHt***. 
[85] *%raosifflfi?>J2fi:^s*«E L«?o«jg^^-riaT-s?>o 

[0 6] *«WOSSS0!I3C«SW«E Ll?0|I4itlT'$5. 

[17] 1 icff^wffiE LjR^©«jfi*^-rH-pa&s 0 

[08] #38!8©^fflifll 1 <Dmm*MWlC IT, 7;l/5 A <D « <D H J? X (A) £rXft 
S € ft t * © *£E (V) - * fljffi fi (mA/cm 2 ) - « fi (cd/m 2 ) Sft^^tlT 

[0 9] *«Wdl««IJlOffijfi«S!ptcLT, 7;I/5-«>A©H0lgiJPX (A) *M\t 
■Z*krch%<DtlWLft&. (mA/cm 2 ) (cd/A) RKstlT'M, 

[01 o] *^^©gifi8ea5K:«sw«EL*?o»ifi*^-rH-ea&5. 

[0 1 1] *%^©S|fiS0lj5lcW'rSJ±«ffliR : ?K«SWaELJlS?Ofl!3g^^-rBlT?fe 
[0 1 2] *f|0^(Dft)l^j5lcM1-§J:tlSffl*^{C«^#^EL*?O«3g^^f0T-S 
[01 3] K^a?fJ^ffl* : ?©«Jfi^^T0T-^2)o 

[01 4] «^afflAgffl^?^wri>ttSffl* ; ?©«i)a^^t-0T s fei» o 

[01 5] #8E®*SSffi5fcffSJR?RtfJfc8ffl£?©Si§ (V/cm) ( 
A/cm 2 ) WfttS^-rBITfeS. 

[01 6 ] ykK&mfemm? t\tmmm^<o^A c n m) -ii* (%) 4$ is * * ?- a? 

* So 

[01 7] ®ftfi»J£ffliS?ttbiKffiil^©ftft ( n m) -H)tgitt^^fl7$S 0 ' 

[0 1 8] *»W©*WW6lCfllS*?©tt3fi*3S'J"HT?26*o 

[0 1 9] *»fBO*at0!l7K«**?«!)IB3fi*S - rH"el&*. 

[H2o]*awo*««i7K:ff** ; fo«ja*^-rHT?a5*. 

[0 2 1] ffi*OF E TfJfi4tt5t«E L«f ©II*StH?fe5. 

[02 2] *%il©SIM9K«5F ETiS^fTSWlE Li?OiS^St0T^ 

So 

[02 3] *SSPS1M9«5F ETli*StSS«E LjR?©fllJfi*m*HT?ii5 
S . 

[02 4] fi£*<DW«ELfR?«B£m#f§£J!£:^LT2lS (n=l) , 5S (n = 4 

) , 10© ( n = 9) , tmiarzmGK. sagas** c 1 m/w) tf&wacrfcKH© 

[02 5] lEKWffiJ&V^Vz+AVfcb, |g8 j eR&8ifr6>©&A»g£a8lSLfc«£U: 

[0 2 6 ] K»*ffi%V, + V 2 i:L, ItS^-Riffi &OftA Pi It M L ft l§ ^ K 5 
J8)l6a-y h*Zfltt*MPE*«EL«?0/^FBU»«. 
[t^<Dl£H] 
[0109] 

i o mm 

i i mm 

12 *-;i/»ssa 
i 3 
i 6 

1 7 &s 

i s n^mmi® 

l 9 ^-^M-S? flftitlESl* 
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[UttiB] ¥J3U6^10£ 25 0 (2004.10.25) 
[MlflE 1 ] ' 

[*tiE©rtg] 

[ «p w m m (D m m ] 
cst^s l ] 

llSfiP, &tf 

ft «rl^2 tiTSto ITS 0 , tuM^W^ttfcWr StS«ltf7^A;^f* 
> Wasted 5 sh-;l/»2SaJ» 

[1*S2] 

ft^ttfc, we««{t*»4'K:frsn*4Jii-rJi-y*iiffi*-i'^JSttJiBK:a7cL5 s»s 
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<<*yfc#7-y*s'rA'& 5 . 7eViD^«<i?ft#tt*tt**lft^*i:< MIS 

, iistem^snTa»LT*&, iuia«?«#i4>&£Ti>WM^i ? *^*^ 

3 ] 

f±*HS^4. 0 eVttTOfitt*H»4H!)'<*^0^'>4< *> 1 a%"&tyW«^ 

?Sgtt*r«fo t BS {fc 3 7C E JS i o T*««jfg{*£:»fiSc b T> tu IB • ? S ^ f± ^ ffi 
WK*-;m3aSJi8, -Ytfylfctfr 5 . 7 e V*D^« <*?ffi#tt*tt8 

*r «Hb -& w t , mmGmfc-Bt®iK-ttLxmm&rctt.m&-£tixmmL. is ib w « fb ^ t 
nit > MKfcmic&^Tmffi®m®fozi&®Lo zmmw^x&^mvont, ««u Mia 

[ » « « 4 ] 

DO 12 « ? $1 & as ti , 

(if 0 e vWT<D<Stt*KI»&fl0>-f':fr:'0$-&:l>ft< t fe i mz^tsMMit 

?ssttwi» t ^Kfb3i7tsjstc J; o Tmffi®m®w*tei$. b at ten 

% S< 5 v 1 ' iJ 71/ 7 - * y « ftg £ <9 , 

m 13 * - jvn jM « a , 

5 ] 

[if *a e ] 

if** 2 t/Uilf** 4 kUBtt?)^ HiS^cfe^T, iutBMfb-a-^ i: HufB«?S§tt# 
[ft* St 7 ] 

il?. 

s ] 

ii i $ /cat 3 tcia«©#«*?K:fe^TMiHW«^s«gf*ft'&!fiB trnmrnj^ 
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9 ] 

mMm i a* & 8 o^fn* i micmm<D%mm?K*s^T , mmmmfi^.^m^, 7^5 

- ? A , ';*3>!)A, '/'jay, f ^SD*^^Xfy*^I«2ti5'>«:< 

H£lt 

[ « * m 1 0 .] 

1 5, 8 O^ftifr l «£ta*©W«iR?Kfe^T, MEM7ttt^«fr\ 7^ 
'>4<tUl*t», fro, MIB£«&M«{*£;fc«tGIB**{t£liJ*K:M.?ft* 4 
CltsliSi 1 1 ] 

i i o o^fn* 1 1 atiatto^iiJi^tfei^T, wiB*?«#tt^wt-s m 

«ft#«^7 U -;V7 5 Vfb^&Tffc t> , (I) : 

[ft 1 ] 

Ar 2 



Ar t N Ar 3 

(S*, A r , x A r 2 R XS A r 3 fi , * tl * n ffi u K W $ S £ *f L T «t ^ 5? * S J* ft zk M 

%%mt>t, ) 
cw*a i 2 ] 

W*^ 1 6 1 0 (D^-fftfr 1 aSfOKIISficft^T, ME«?tt#tt*tt5*« 
C B * « l 3 ] 

CW*« 1 4 ] 

1 2 fE«©Wi§ifi7 ^*5i^T, MSB*?tt#14£*r-f5:fr«l<t * U F> 

<b ft , * a * © ffi * T- tb %> =er m. m -7- „ 
[ if m m i 5 ] 

[f»*3t 1 6 ] 

j& fr 9 0°CJ-X±?c&57'J-^75yftpftT'36§fiifo 
1 7 ] 

»*«i^64©vrnft»iaiB*oWli*?K:*vT, M IB « 7- # 14 £ £ T 3 t «Hb 

JfS7o 

[ m m m i s ] 
cn*a i 9 ] 

l*fll6BIC*«?IC*n, flO££JB»{fcW# 5SE<fc/^i>£As 7lMb2U- 

? a , 3 k <b * 'J 7 x > , xB3ift?>^xf yfgsfSi^o 

[l*i20] 
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*«ii:»{ba7EK«K*t>T«w»ii«#*»jau5*#ai«Ks t '>ft< at 7 
2 i ] 

[ at # « 2 2 ] 

ll*« 2 o lfeaa*| 2 l IH«oW«IS?k:43^t, M!E«?«ft£lr <r&W«{b£ 

St, '>&< £ fc lI077i%ill^LTiB|(CttStiI?o 
[ If * 9 2 3 ] 

[ II * « 2 4 ] 

n *s i ?, 4 o^-rniM ^m<ommm^\a^x , HfjtB*?tt#tt£#ir i>w«fb 
t »{t»7cg*Sfc * o r * $ «i §g{* & « $ l ? § *r < 1 1. hh©** 

[f»*« 2 5 ] 

1 S»6 4 O^f ftfr 1 *BKO*l*f K*^T, 1&M ; ?#4te*ftt5*r8Mfc 

2 6 ] 

2 7 ] 
[1*12 8] 

i jepb 2 6o^fft*>iiot8ss?t*v>T, m mxmnm *i$tsm mm? „ 

[ |» * IR 2 9 ] 

m * * i h 2 6o^fnfrii©iii7(c*^T, e t wmz^ts^mm?* 
[»*« 3 o ] 

11$ g 1 2 6©v-fn^i«<D*»lg?%-&trci:*^l»fc-rs^«lE L*? 0 

Cfl*« 3 1 ] 
[ II * a 3 2 ] 

S*JSl!!l>5 2 6©V>fnfrlSOtSi?%*Oi:fc*1!ii:t5tlFETl®„ 
[11*5 3 3 ] 

tt*flB»*M . 0 e V«TOfgf±*SSS^«(D-r^>£D9^'>^< 1 fi £ S tr W « & 

xn$s®mmw*Bi%L? ?>mm^»xn^mmv.t, *)Si^ 

I8t> 
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imxm 3 4 ] 

tt*M»*< 4 . o e vJXT©fgf±«Ma^M«-r^>©9% / >^< \m*istsmmfc 

c t it ft Wit? %^mm?<Dm&j5&o 
[ # m m ie 2 ] 

[*ll*ffe»§!£] 
[ M IE O 1*1 § ] 
[ 0 0 0 1 ] 
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-situ) StEKJS) f 3 © T? g 5 fci , 3«S, RfcttttfcSffT* 

(tfdgtt) ceo a at a i q ) tt^ofiSKismtsssfSti^T c u 

i +A 1 q -» ) Li 1 + A 1 q" ( 5 S> * to 7 - * V ) ) © « # » K §g f* £ ^ fig T 5 



JS£ fig WtKTfrS.-? 2±&&mm?t Lt#4Lt*6f, <r*y:KMI (lift 

ia±<OBHtt, ±KA 1 q" (95>*/U7'-*y) OtSKglLTl^ (^li 4 , 5 



[ 0 0 5 9 ] 

<^ 2 nn&m> 

®H t |H)«(cfgf±*l«S&iS (7;l/# U &JS) -f=t>-&Wfb^t) t LT, L i q©«&7 

^*tb«^SlElcSiJ«1-?> C fct?, S8Wttfil«< s !(P -O * SS W # ft^ P»8 ¥ 1 0 - 2 7 0 1 
7 1 ^afg^ftM 2 0 0 1 - 1 0 2 1 7 5 #4iS^TflB^bfeS7ctt htf H — If 




[ 0 0 5 7 ] 



[ 0 0 5 8 ] 
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SBHEJSISttfttOffBkA^EftO?, * » W © # ffi tt * © * -5 ft & B O /> > F U > 9 

[ 0 0 6 0 ] 

< £ 3 * fifg ® ft > 

n 3 ustugjEKfe^Ta, m^mmm casa testis so comment lx , 

[ 0 0 6 1 ] 
lit 5 ] 




t? , gSnSb'J (1- 3 - 7 x - ;l/ - 1 , s-^n/Of *t h) t / ('<V7ify 
h D U > ) a^Dtf'i'Aiift ( M T » r E u (DBM) 3 • BPEHENJ tBRtS: 

[ 0 0 6 2 ] 
[ft 6] 



?«Sti5^y7it^Fnijy (W"F, BPHEN) ofllfc, tnS#KSfSStt ( 

JtSfifb^WS-^bT^ftl^tt, Eu (DBM) 3 ■ B P E H E NOftaft 
tll7ttt#l-i?S57^5-^ A^HBf tlf LTl^^t (2^£i=#) , ±|Btl^ 

*th*^iiiEtcsij«T§ c t -e, asttici < , fr-o#$PJ3#^#n¥ 10-27017 

1 # & $S ^ # IS 2 0 0 1 - 1 0 2 1 7 5 f&i»TWSl/ft, if 5Ett h* - ^ > b # K - H 

Ki3B P H E N - (^S^Jb^r-^-y) o 
[ 0 0 6 3 ] 

<m 4 nm%m> 
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n^V^L i qi!CSSLT^5CttfSl£?nt69, Kfc}l7tKJSfc£-?T(Li + + 
U ^M^^y^, Sil^l^yffl J: 5 ftffitt*HR$*0-f * I'M ft *Hf 
[ 0 0 6 4 ] 

, ^*yfb*°x^>-w^5. 7 e v±o/ha <«?ft#tt*#-r*w«ft^«i:^ Mia 

[ 0 0 6 5 ] 

fcts, ^«fb#^s r^-;l/*^-«?«^S^S J © $ §i fi , B#e--r 

tt£>nTl^3, 7j<HJg!f]?^ffiffl bfcfigflt-^- C R T M- 8 0 0 0 (ULVAC (0 
*X5S«tt) S) ^fSfflLfco gfc, figai^O^KMJ¥0»JSt fi, T-yi~)\> (Te 
ncor)tillP10 «H-SSMft^fflV^Co iJOSttffffllCli, 'r — 7~.V— ( K E I 
THLEY) ttV-X^-^2400, h7*3 VB M- 8»fiti4«l Lft, £ , 9ft IR 
X ^ £ h ;l/ © «J £ « x ^- + >i;^-|:7A?l 9 £ ffi ft b T 3H S b 0 
[ 0 0 6 6 ] 

[^ffl^j i ] 

[ 0 0 6 7 ] 

HSKi, Pi *i ft -r & B #f^© r*-;i/*«t-«?«i«*iftMj ££bt*5 

09 T* H , B9 1 K S 1" * 5 £ , 3J5Xi«10J:lc/<ji--y^tiftITO ( I n d i u 
rn Tin Oxide) 111 lit, 



lit 7 ] 




aiitiD*-;HSH 2iU«iL, -3V>T*5&ftJf 1 3tLT, A 1 q£600 

A©JP2T-«Jibfco 



[ 0 0 6 8 ] 

±EA 1 q t L i q (f6f±»M^^«^*>-&Wft^tl) Zllsltm l : IT 
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% i 5 a (icmmtzm) mmhtc ce 1 5) „ *k±ibo NPDt 5ift^t';*i c 
v z o 5 ) **;i/jt* 1 : n?iooAoiJT'«iLft en 1 6) c#->masas) o s 

& £ IS ffi & « 1 7tLT7*5-^i,*l OOOAOJI^fllbft. 
ilOW«EL*?2 10£D«3fi^®{M(i:SfH-r?»i:, ITO/aNPD ( 6 0 0 A ) / A 
Iq(600A)/Alq:Liq(i:i) ( 5 0 A ) / A 1 (15A)/V 2 0 5 :« 
N P D (1 : 1 ) ( 1 0 0 A ) / A 1 (Bl) «T©IiT-(i C Oi 5 S 

L»S1EL1?2 1 OE*^T, n&«ST»$ £ 1 T0fc||||T*$5A 1 fc ©Mfc 
, ^EPiP IT, tH#14£ffl!l/£Lfc*5lli*B 3 H 3 ©07d y Mi, C <D 

jS?©1|1± (V) -liSSg (m A/c m 2 ) -jSffi (cd/m 2 ) 1$tt4St. Sfe, 
c©**©»ft***jRt;fcH2K:jRTJ:$fc, Si 4 l 5 fi, W^ttg'SB (&S 

TrSJSSfigll) 1 8 fc LT, JS 1 6iil 8tt*-;l/««J-« : F«iiiiS»»l 9tlTl 

Its. 
<&mm i > 

tfc«0>J 1 HfiliWIlfcttR-rSftft, *%BJiO«^$|iMgI5t:-S5^5i7CKS4^« 1 8 
£flH>ft ^*iS, f "6 , ililOll 4 © L i qtft^TtSL 0 4 ffi 

fflLf;«Tfet), fOl? 3 0 0 CiIli 

ITO/aNPD. (600 A.) / Alq(600A)/Alq : Li ( 1 : 1 ) (50A 
)/V 2 O s :oNPD(i:i) ( 1 0 0 A) / A 1 (04) 

To 

2 ] 

[ 0 0 6 9 ] 

S*«2IES^TB, liSfllCll 4©L i q tC ft *. T , 
lit 8 ] 



TgStl5, (2, 2, 6, 6-f h5^f*-3, 5 -'N^iiyS'tt b) ;HIi? 

«> A iff* (WT, R b (d p m) ^B&HBT 3 d t # ft 3 ) ■* /f 2 4 K fi> ffl L T * D , IT 
O/aNPD ( 6 0 0 A)/Alq ( 6 0 0 A) /A 1 q : R b (dpm) ( 1 : 1 ) ( 
5 0 A) / A I (15A)/V 2 0 5 :aNPD (1 : 1) ( 1 0 0 A) / A 1 (05) 
ft3flf3g©fg?2 2 OSfflSbft. lCIIE Ll?2 2 0 © M # tt £ iJ £ L ft *S Jft £ 0 
3 ©T 7°n -y FTSt. 



IM3Cfe^Tlt mmmi <DM I 4 © L i qtCft^TT^AUilOiift^ftT' 
ML i F (7vft'Jf fi.) 5i34KifflLT, 

ITO/aNPD ( 6 0 0 A ) / A 1 q (600A)/LiF ( 1 0 A ) / A 1 (15 



&3M©S?2 3 0$:fff&Lfco C©«JStt*?S»tt<t^«)-ea65AIq (113) 
£7/1/* ^Ht&ft©L i F (13 4) tf, (ffl^Tftt&O M?nT8iLT^§ 
0 cCliE L 2 3 0 <Dti1#ft*i8l£ bfc*g**EI 3 OA/a y h T?*fo 
<#*0!ll> («f*i<!)|lEL|?0«) 




C (CH 3 ) 3 



C (CH 3 ) 3 



immm 3 ] 

[ 0 0 7 0 ] 



A) / V 3 0 5 : «NPD, ( 1 0 0 A ) / A 1 



(0 6) 
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Of 1 4-1 6 K ft AT, A 1 q : L i (1 : 1) A^ft^ll 1 4 * fit A T ?K 
ITO/nNPD (600A)/Alq ( 6 0 0 A) / A 1 q : L i (1 : 1) (50A 
) /A 1 

45iIi4oTV^ (17) „ CCSiEL*fOi1fS^ISLfc$£I*|30*y 

n y h Tf jj* f o 

M$Ji~3, Jt«ffil i , #%0iJ i ©issfcjfcKTS fc, *fg0^© r*-;Htffit-*?« 
ftiMJlJ ^IfStSE L*?«ffi*S«m? fctt^T&Sfift < cfc 
t) MET-MfcU*;*, C tlfftfri fco £ft, 7;!/* U 4lO <t a ftSjttt K - ^ ^ h % 
{sSfflTSi:, afc-Jl/WME-W^MMJirtWE, x * ;!/ B Ittf £ j£ L T L £ 5 ft » 

immm 4 ] 

[ 0 0 7 1 ] 

HflS#ij4£LT, Jfia7cft^JBO!ftffl*ltgUx fro, ^©giSHM (tKBSI 

hj») %«SB-r«ii»i&fToft„ sssfij 1 (Dm&*&mic lt, stSTEtt&js-e&sr/i' 

^ - ? AcDlHfM£|£{t£#T, W« E L If t LTO#tt©gft^iS^fto 1" ft "6 
ITO/aNPD (600A)/Alq ( 6 0 0 A) / A l q : L i q (1 : 1) (50 

A) / k 1 (XA) / V 2 0 5 : a N P D (1 : 1) ( 1 0 0 A) / A 1 

© * jg , A 1 O Ji 1 5 © H jp (XA) £ ^ ft £ # ft o 
[ 0 0 7 2 ] 

08, B9 0Vyn7 HiX = 0 (o$D7;l/S-^A^^*L^^il^) <D t £ , ♦ 
7n>y Kix = 3 Aofcg, x^U7 MiX = 1 0 A©tt, O^ny MiX = 1 5 A© 
tt, A7"O7HiX=20AJ)^ffl#SfO, WE (V) -«»Sfi (mA/cm 2 
) -»* (cd/m 2 ) ft ft (18) , mmmm (m A / c m 2 ) ( c d / A) 

(19) 

COttJUfrS, »a7c14&B©«»«tfm£«J: D^fc^fc, « # it SI * ft ft ^ £ £ 

^snft (x = oa, tL<83Aoi^ic»)5) o cna, jftMSEis^iairtTyM? 

§ 8 It ff « ft © 5 5? * ;l/ 7 - * > » =? £ tit * ft ft -3 ft ft J6 , » ft A ft K « ? # a A s 

nft*^ftft&Tfe§c ufttf^t, !ioi*«Msnte«»tt*-;p««[©*o««Ta5 

5 (2. 2VififflfcfgttlM$&*E*3S»ft-rS (Kink) ' fr ?I SJ $ ft ft ^ £ 

5*HfrS&, ?OCitf«#l}6n5. ) o 

* ft s 08, H90y77(C^?n5fiI^5, C(D^^CDlBBlrt-eti7;l/ = -<i'^^l 

^ft«±ic7/i^^ ^©^irM^ti^ <r s»a7cKJ6m«4ba^ (os»j«fb«i8 

[*l«5] 
[ 0 0 7 3 ] 

JS £ IrI KS K al S (3^i±H#) U r it IB J £ r#«ftj *ft^Jfftlf$5 0 A 1 

r , w t © $ in t? m m & m * n i ft ° 

[ 0 0 7 4 ] 

STttt^JSTSSA 1 (7;l/5--«>A) A 1115 lit, llff j£fittT', (L i q 

:Alq:Al = lA/s (Liq) : 3a/s ( A 1 q ) : 0 . 3A/s ( A 1 ) ) t 

ft5J:?t«If IT152S«1, ^^ICA 1 t!5 3*4SL, A 1 / L i q : A 
lq:Al/Al (SI 0) C|ilO*? 2 5 0 ^i«Lft o 
[ 0 0 7 5 ] 

Sft, rtKfflilfiLT, ±IBJ1 5 2 Eft AT, 7;^'JlltltL i ^llf f § 
( A 1 q ) tI^Lti5 454llfc, Al/Alq : LI (1 : 1, ^ ;l/ 
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ttm) / A 1 (HI 1) ©«5S©*^2 5 1 fcttlS Lfc. 
[ 0 0 7 6 ] 

±SBJB5 2k:tt*.T, A 1 q¥ai55%tl5 U 5 3 T' » A, fc\ Al/Al 
q / A 1 (Bll 2) © « )g © H ? 2 5 2 £ ft I, T, * ft ^ ft , (V/cm) - * 

StSfi (A/c m 2 ) Wtt^iJSLfc (Hi 5 ) o 
[ 0 0 7 7 ] 

01 50^77(;^^n5It), (Al/Liq:Alq: Al/Al) (010)© 

(A l/A 1 q : L i (1 : 1, €;l/tt$) / A 1) (0 l l ) ©fllifi© 

*?tt, WBI«fl!)'«rtt*^L, ~ 1 0 9 Qcm(?)l:tgfi^^tCt*^^^fc„ C tltt A 

itiotL i q ^©L i ^^-y^ii^KiSicioTtiicis^n, ov^-M7c?n 

ft L 1 ll^l?§§fit»T65, A 1 q t«?-©jSS d&ffcSTcEiS) Ei^TS 

m^mmw u i + + a 1 q - (5^*;i/7-*>) ) ^iiLftct^^it^So 

[ 0 0 7 8 ] 

Sfc, Kftffi (Stf, SjI*) iJ/£ffl*?i:LT, H^8i5 6±tL i q : A 1 q : 
A 1 iftlILt 

L 1 q : A 1 q : A 1 , (013) 
a«iSO*? 2 5 5 *|«Lft„ ilO^?2 5 5ii, 5^1S5 6iC s HJJMShtt? 
, (Liq:Alq:Al = lA/s (Liq) : 3 A / s (Alq) : 0 . 3A/s ( 
Al) ) t45i9(C«IiLTl5 2*f^Lf; 0 Mt, J£«E£?256i:LT, Sfc 
ajr:tt^RTfe?.A l*BAS*flC, 5$ll56itL i q : A 1 q (157) fcft 
lilT5$H/Liq:Alq (114) 

hi 6 a, iiBK^affl^ffl*? (Hi 3) tttittmm? (hi 4) e-j^t, 1152 

(Liq : A 1 q : A 1) RUM 5 7 (Liq : A 1 q ) % 1 0 0 0 A t L/c i f OiSfi 
( n m) (%) Wtt*M£ L SR U T V * o H 1 6 C^?n5 fc 43 t) , * 

afliflDW^IiSfiPT?** (L i q : A 1 q : A 1) (152) <b ft 5 ffl # M » , fif tt 
©&fr 5 ft 3 (L i q : A 1 q) (157) t Jt^T, MICKIP (1 000A) 

aa*» t **<±» , r*iifc*i<wfri66tifco s=ft* wwottxtSAppi 

. Phys. Lett. , 73, p. 2866 ( 1 9 9 8 ) 4> t? V f 1 ? A^l F- K >^ 
KW&iKX^h/I/WiEffcfcjKLT^Stf, HI 7 ic^StiS 1 13 D > #^0j?©s 
S«/L i q : A 1 q : A 1) (RJtftfflSE*? (01 3) ) ©SMXX^WVfc (S 
3? M / L i q : A 1 q) ( it « m m =? (HI 4) ) (D R ft X ^ * h ;l/ © K it t± , a^iiS: 
# fciSS tlTV>* %iRX^ * b /KOgfb t SKI LTfc t) , fig M ^ « 7/1/ 5 - 

[*fifi0J 6 ] 
[ 0 0 7 9 ] 
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[ft 1 1 ] 



N 




N 




N 




Cu N 



N 




0 



Bl 8fc/TtJ:U, ^7X116 0±lc I T016 1 , oNPDi62> # ft SS M 
63 (DCJ TB : A 1 q) OiK^jSbft^aE Li?iIO±K, A 1 q : L i q ( 
1 : 1) 5 5 « 6 4 , Alfr6ft5l65, V z 0 5 : C u P c*^45l6 6*IK 

cOl675«lt5. £ ti , <10CuPcOi6 7 0llC, CuPc :V,O s Ol68 
a A lOS (Itffi) 6 9%BfSl/T I TO/aNPD/DCJ TB : A 1 q / A 1 q : 
L i q ( 1 : 1 ) (5 0 A) / A 1 (15A)/V 2 0 5 :CuPc/CuPc/V 2 0 5 : 
CuPc/AI (118) OtICl? 2 6 0 ^4B)Jt5 o 



CCf (DCJ TB : A 1 q ) 0»ttJi6 3T»»£l/fe#fi>fc<D3-5* Hi 6 9T'$2 
A l^|RlKJtfT-rSJt(i (C u P c/V z 0 5 : Cu P c) ©Hiff£illlLTKlK2#5C: 

i: tti * * © t? , 3>h7^m:«i^i?2 6 osffis-rscfc^Ui**. 

Sfc, rfg 3 9 @lSfflftS¥M^)S^ii^6iSM^fS*^ 2 8 p - Q - 9 , p. 1036 
(1 9 9 2) J tISt5nt^§*t^'J F7Mi:f Oiff*^. S1 2 0 0 0 - 5 8 
2 6 7 §SffiKf3i?nTV>S'f Vify^l/^SR?, *-;KI2Stt*tfbT, fro » H? 
WO&-M*^^»iRfl^^t- 5 J§^tt» *f8HB©»3e*?!lffl LT, J* it, fc b < 
ig-&<D#8;T*, If, ft K I* IB tt S f Ssh-;l/«W» t LT*iJffltti*?>o 



[ 0 0 8 0 ] 



[ 0 0 8 1 ] 



[SfflM 7 ] 
[ 0 0 8 2 ] 
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[ 0 0 8 3 ] 

-|?«IS5lV57^r^7tfl05nt^5. #5SBJ#tf, MttSO&Jl H- tf y ?M 
If M 2 0 0 2 - 3 3 2 5 6 7 (#JU 2001-14267 2 93 *H * ) K IB « 

Sfc, #1 2 0 0 0 - 5 8 2 6 5 € & ?B ft IB 2000-68063 ^ & $g £ (i IB )t M ± 
KSl7^a'>7X> (CuPc) l^XA7^rt777-IHTl«T§7'fT^ff 

Ejnn^o *cT?aLifFo7;i'*u^Js*, *<»^sntec u p c±tit t« 

t , 1L iilliCuPc Ji4iEKttLTR3fcJl#rtlfc«WS C t # 13 £ ft T * D , C © 
*S£«K, C u P c « (*-;ViSft»?fcLT?H§<) S^ttSfttf^fcb 

tft* t, **cuPctt*-;p»att»ft?*D, c <d & o icm^mmm t Lxmfair % 

# ffi tt * ? © 3& fb * ¥ a& S g H £ ft 3 » & A* £ i; S o 
[ 0 0 8 4 ] 

-8f*iBO/^77-lkLT«)CuPcttffi«iD, (*IOfilT*£5) * - ^ 
*&»fcbT«tES*5z:fctfai#*.0!l*tf, *f 5 X»« 7 0 ±»c, I TOffll7 K 
aNPDO|7 2, A 1 q(D|7 3, A 1 q l L i q (1 : 1) ©17 4, A 117 5, 
V 2 O s : CUPCOI76, CuPcOi77StfA 1, I T O S ftS^OffiOttfi* 6 

ft %mm 7 8 5iilt 

ITO/nNPD/Alq/AlqlLiq (1 : 1) ( 5 0 A ) /A 1 ( 1 5 A ) / V 
iOilCuPc/CuPc/MlAl.-lTO, etc) (019) 
© #1 ifi © * ? 2 7 0 *Siff5 o 
[ 0 0 8 5 ] 

* , 019^^f±IB* ; ?^il77Ci±iC, V z O s : CuPcOl79?:ISlt 
ITO/«NPD/Alq/Alq : L!q (HI), 5 0 A / A 1 , 1 5 A / V 2 O 5 
: CuPc/CuPc/V z 0 5 : C u P c /li (A 1 , ITO, etc) (020) 
Oi%115tt§*?2 7 Ctl^O«f 2 7 0, 2 7 1 Ei5T, * 

[ H 71 ®\ 8 ] 
[ 0 0 8 6 ] 

* « , 

1) Appl. Phys. Lett. , 48, 183 (1986) 

2) Chemistry Letters, pp. 327-330 (1990) 

3) Appl. Phys. Lett. > 76, 2650 (2000) 

4) Appl. Phys. Lett. , 79, 126 (2001) 

5) Appl. Phys. Lett. , 80, 1667 (2002) 

»C, ±IB©, 2)^5) OXKTH:. 8E*Oti*it»<DBtIK«Snft»» (« 
^fg^a->yh) tfUftffi. *9Jfc»«*ftfc*JfitflBfKSftTl8 t> s 0l*.ti\ 5) COS 
UK * if tf , 
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I TO/CuPc/PTCB I/Ag/CuPc/PTCB I / A g 

( 5 A) OAg (SB) % LT> mUSS^a-yh (CuPc/PTCB 
I ) *2ffl*Wfc»l&r5||3fitfLi&SfiTV'*. 

C (DffitfcD A g (DiXt> 0 IC, *HPJ1cd I"* -;l/*Ht J SftffltSC ttf 
til * § o Oft), 00 A fc£ 

ITO/CuPc/PTCBI/PTCBI : Rb (DPM) : A 1 © ft & « * / V 2 O 5 
: CuPcO^SH/CuPc/PTCB I/Ag 

T s fro, 2fOt#iS^-7 h?:, 35 fc fr fc * ?U K S IK 7 * T\ K H8 « J± % « 2 fg 
ttSCt/MH*?. ±13 © TPTCBI : Rb (DPM) :Al©ft|£*JI/V 2 0 5 : 

cuPcoftiiu fr * si m (o rfc-d/MSE-w^MftSMj Htfffflts, 

*<DSfr, I TO / ( ( 7 U - * 7 5 yft-^^^FO) S? « # (*-/V«il3Mtt) W 81 1*1 
) : ( V 2 0 5 ^, 4F-TCNQI) / CuPc/PTCB 1/ ( (tffltt (lilfi 
) : «tt*M.»&H<0^*>£*ffc£» : f»S7c1££JR) ©SJS£J&J1) / ( (7 

y -)V7 5 wt^auts©) *?#t#tt (*-/n»am) : cv,o s *, 4f-t 

CNQI) 0«lll/CuPc/PTCBI / ( (l?g§tt (ttSItt) # « ft : ffi f± 
J £ % 8 m , *5iJJj:««-ef?So C C T* > 75-*75Vtt, 

[ 0 0 8 7 ] 

[ft 1 ] 

Ar 2 



Ar, N Ar 3 

*nf=»3a*«!fig-efentf, iiffli^ct^ffl*5 0 ft « , « * h\ 112003-2 

6 4 0 8 5 §fi|(Ctt, *«B£ fcSH«©*5gT", ±KXK 1 ) JC |H * ? n T ^ 5 r*ffi« 
£ a - y M © « $ ffl ^ T , 

ITO/CuPc/PV/CuPc : PVO±t^*)l/CuPc/PV/Au 

£ V> 3 « ig fr\ P ^ £ *l T 43 <0 , <l©*5ftfl!®T?t., fc fr fc , &gSfe*8ttE£2ffK:"f 

SCfctf^ffiT'&SfrO.fcSfciaKSftT^Stf, *«W«Otti*fTS, 2 {g tt S3 5 fr , 

emti, |-©ftSo|»^fct?|fflU^ a«Ii«3t (CuPc/PV) tg^I 
41 £ (CuPc : PVC*lil) <D®'M<DM%;, iaofiiti^t, r^«#ofii 

chs, rn,ft»iitj ^f,iHisntv^„ Lfrt, ^ises, *%ri© r 

*-;nt?ss-*?«siig88Jij © «t 5 i^jnsit^i sattta 

V>„ 

[HffiM 9 ] 

[ 0 0 8 8 ] 

SIT (Static Induction Transistor) iWtlt^S 

, IiF E T (Field Effect T r a n s i s t o r ) ll^lf 5||E 

a-H-2, p. i 2 9 7 , m 6 3 mmmmm^mmm^mm^ iis?fii29p-z 

H - 1 5 , p. 1161) 
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JO^ftllE L hyy^XZcomtLZ, 0 2 1 fcjKT«fc3*Jfc?3 2 0 & 3b <0 > 
SS 9 0 ±t , «jc, (V-X) 9 l , *-;l/SAi 9 2 , *-;Hi«« 9 3 , 

ftytM 9 4 , &ffi ( K V) 9 5 tfibt5:§tiE Li?(D*-;HSi9 3S5» 

iP2 tl§ nJSHBEttK J; o T\ fSftHMBE*, f§ Jt 3£ ft % M IP T f 5 . LfrU, (02 

sjitLT, *-/masjB 9 7 *Eii-r* c t*«a** 022) „ cot*, it® 9 5 

£*-;Ht3tB 9 7 toMEB, MitfVjO, («?S§ttfb^%) iNPB («?«# 
ttWitti) fr £ * £ #-/Hta&» 9 8 ^4it5 c t H3ttJi94fc*-;HiaS» 
9 7 t©MK*fS^o*-;l/*ai-*?*i6«Sie l 2 o fcJBtff 5*->Hftat8l5 9 9 fc 

o k fc vt K*-;m33Sji 9 7 sis^kx u ? h h mm 9 6 * s a a a, -c , se* 

*fc, llff 9 IKStSiHT, tftlll 2 1 ^IHBtSC ( 

02 3) o COit, US 9 1 2 1 fcOHEtt, «?tti£ffil 2 2£M 

ts c fc/cift, tfin 1 2 1 fc*-;n&^s 9 3 t<Dmic*mm<Dfr-;vm'tfa-m 
^nm^mm 1 2 0 zmm? % ^->imm^ 9 9 tm^mm^ 1 0 0 £ £ $ 1 3 c 

* 8. St 38$ISffi95fc|gftJl94fc0|IflK:tt*?aA»123*:£j£UT;&5. El 
CD £ 5 E L h 5 y^X# 2 9 1 t * V> T tt » H&S^ttS&JB 1 2 1 K X U y h 

Vt?*- h *g 9 6 &A,"ff, fi£*©^«E L*?»»o«ja***s C 4:* < , 

s fro, n«jc»-r §i t lt, m?mmm*mwLx , mt^^mmm tmn=?mmm 
rT tB t? % § c 

[ 0 0 8 9 ] 

ffi T ft § c 

[ 0 0 9 0 ] 

[0 1] *%BJ!O^S£Ml fC«5*r«E Ll?Ofii^^tlTS5o 
[02] #38HH©*flfi0>J 1 K« 5 W« E Ll?OH«t?:StBTi&§o 
[03] ^Jfi«!| 1 ~ 3 , irt««lRt?##PlfC^5^?CDttK (V) ( m A 

/cm 2 ) -»fi ( c d /m 2 ) »tt*StBT*S. 
[0 4] J±«0IJ 1 KftStaE Li?OiIS^t0f$S o 
[0 5] *%WtO^Sfifi»J2K^S*fflE L3B?<Ofi|igi&^T0Tffe5o 

[06] *5Sic$«n«3icffi«t«E Ljg?«*jfi%^ria-ea&5 0 

[17] ##iltIS#iELlfOfI^STBt$So 

[08] *iB|©|Ii l cD«5S^S*t it, 7;l/5-?A©»©ffii/|£X (A) £Sffc 
^-&fct^cD*E (V) -H^mfi (mA/cm 2 ) -»g (cd/m z ) # ft £ ^ 0 T 

[09] *fgBJ^O^SSflJl©«)g^a*^LT, 7/V5-?A©JB<Z>M£X (A) * SHt 
£-£ftt£©*-;5ftM (mA/cm 2 ) -tSf$ (cd/A) ItttSStiT'J 5 0 
[0 1 0] *f§0i!cD^ftl?lj5tC^5W1SEL«^(DS3g^^^0Tfe5o 

[01 i] *awo**ffii5icW'r*Jt«ffljis ; fe«*w«EL* : ?o«jfi*^-rH-e$ 

[0 1 2] *f§0J^cD*SI0IJ5tC»-r§lt^ffl*?K«3 : frSEL*?£O«3fi^^'r0TS 
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[Hi 3] KttMfcfflJR^OfcjafcjSt-HTffc*. 

[HI 4 ] RftKMSffiiR?fc»T*Jtl!^*?©*lifi*;KTHTfc«o 

[hi 5] *5sw©sn*w 5 fc««*?at;jtttffl*?oti» cv/cm) -tisss c 

A/cm 2 ) Stt4StBTf*5. 

[01 6] RttSWfcJBJR^fcJtttfflJK^Ott* (nm) (96) fttt^StBf 

[hi 7] yk%mm%.mm=f- titm^m^<Dmm (nm) -Dtsntt^stiT^s, 

[HI 8] *«K©HfilieiJ 6 Kft^jR^Ofltifi^^-r'H-PifeSo 

[01 9 ] 2|E»^O^flSflf!l7k:«SjR?©1!|jfi*^-rH7f*5o 

[02 0] #8ra©HffiflH7fc«33R?©*i6*^?-H-?fc5o 

[02 1] Sf*OFET|I^S1-§tiELlfOil*^tlT65„ 

[H22]*affl©*M[W9h:««FET«|Jfi**"r*#«EL3R : ?0«ifi*^-rH , ea5 

[02 3] #8liBfiD^a6 0lj9fc:ffi3F ETli4St5t«E Lfg?©|fjg;&^1-HT?& 

So 

[02 4] fie*OW«E L jR^flUBSftWR^WS^bT 2S (n = 1 ) , 5 g (n = 4 

) , io© (n = 9) , tntercii'B.fcs nti^mmm (im/w) tjt&m&z £kle<d 

[0 2 5] IltE%V, + V 2 +A VtL, ISEffi-«f»llffi6^F.©aA»S«r^fflU)fe»^fc 

V h^2lft5MP E £H E LifO^>FIT'gSo 
[0 2 6 ] rei/*E*v, + v 2 i:b, HI* J fPiS3!p60ftA»fi*JKSbfe»^K:*W-* 
»Ka=?h*Z«ltiMFE#|EL*f<!)/^l*BT*S. 
[ W 5 <0 IK ] 
[ 0 0 9 1 ] 

I 0 £« 

II nffi 

i 2 *-;mas« 
i 3 

i 6 *-;m2£« 

1 7 its 

1 8 

1 9 *-;Ht«t-m?*«ig8& 
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